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ABSTRACT Safe handling of food in restaurants is a basic element in the reduction of foodborne illness. 
We investigated knowledge and practices about food safety by food-handlers in restaurants in Ramallah 
and Al-Bireh district of Palestine. A high proportion of workers in the restaurants had no previous expe-
rience in other restaurants and 63.4% had received no training on food sanitation and safety. Most of 
the restaurants in the refugee camps, villages and towns had only 1 worker. Restaurants lacked basic 
conditions for food sanitation and safety, such as hot water in most and cleaning materials in some. 
Many workers had poor personal hygiene practices. Training is needed for restaurant owners and staff 
to improve food handling practices and standards.
Pratiques en matière d’hygiène alimentaire dans les restaurants du district de Ramallah-Al-
Bireh (Palestine)
RÉSUMÉ L’application de principes de sécurité à la manipulation des aliments dans les restaurants est 
un élément déterminant aux fins de la réduction des maladies d’origine alimentaire. Nous avons étudié 
les connaissances et les pratiques en matière de sécurité sanitaire des aliments chez les personnes 
qui manipulent la nourriture dans des restaurants du district de Ramallah-Al-Bireh (Palestine). Une forte 
proportion des employés de ces restaurants n’avait jamais travaillé dans un restaurant auparavant et 
63,4 % n’avaient reçu aucune formation à l’hygiène alimentaire et à la sécurité sanitaire des aliments. 
Dans la plupart des restaurants situés dans les camps de réfugiés, dans les villages et les villes, 
les effectifs se résumaient à une personne. Les conditions élémentaires d’hygiène et de sécurité 
sanitaire étaient inexistantes ; dans la plupart de ces restaurants, il n’y avait pas d’eau chaude et dans 
certains, pas de matériel de nettoyage. De nombreux employés n’observaient pas de bonnes pratiques 
d’hygiène personnelle. Il est nécessaire de former les propriétaires et le personnel des restaurants afin 
d’améliorer les pratiques et les normes de manipulation des aliments.
ﲔﻄﺴﻠﻓ ﰲ ﺓﲑﺒﻟﺍﻭ ﷲﺍ ﻡﺍﺭ ﻲﹶﺘﻘﻄﻨﻣ ﻢﻋﺎﻄﻣ ﰲ ﻡﺎﻌﻄﻟﺍ ﺡﺎﺤﺻﺇ ﺕﺎﺳﺭﺎﳑ
ﱄﻮﺘﳌﺍ ﺪﻤﳏ ﻥﺍﺯﻮﺳ ،ﺐﻴﻄﳋﺍ ﺪﲪﺃ ﻡﺎﺼﻋ
 .ﺀﺍﺬﻐﻟﺎﺑ ﺔﻟﻮﻘﻨﳌﺍ ﺽﺍﺮﻣﻷﺍ ﺓﺄﻃﻭ ﻒﻴﻔﺨﺘﻟ ﺔﻴﺳﺎﺳﻷﺍ ﴏﺎﻨﻌﻟﺍ ﻦﻣ ﻢﻋﺎﻄﳌﺍ ﰲ ﻡﺎﻌﻄﻠﻟ ﻦﻣﻵﺍ ﻝﻭﺍﺪﺘﻟﺍ ﱡﺪ ﹶﻌ ﹸﻳ :ﺔـﺻﻼﳋﺍ
 ﻢﻋﺎﻄﻣ ﰲ ﻡﺎﻌﻄﻟﺍ ﻝﻭﺍﺪﺗ ﰲ ﻥﻮﻠﻣﺎﻌﻟﺍ ﺎﻬﻌﺒﱠﺘﻳ ﻲﺘﻟﺍﻭ ﺀﺍﺬﻐﻟﺍ ﺔﻣﻼﺴﺑ ﺔﻘ ﱢﻠﻌﺘﳌﺍ ﺕﺎﺳﺭﲈﳌﺍﻭ ﻑﺭﺎﻌﳌﺍ ﻥﺎﺜﺣﺎﺒﻟﺍ ﹶﺱ ﹶﺭ ﹶﺩ ﺪﻗﻭ
 ﰲ ﺔﻘﺑﺎﺳ ﺓﱪﺧ ﻢﳞﺪﻟ ﻦﻜﻳ ﱂ ﻢﻋﺎﻄﳌﺍ ﰲ ﲔﻠﻣﺎﻌﻟﺍ ﻦﻣ ﺓﲑﺒﻛ ﺔﺒﺴﻧ ﻥﺃ ﺢ ﹶﻀﱠﺗﺍ ﺪﻗﻭ .ﲔﻄﺴﻠﻓ ﰲ ﺓﲑﺒﻟﺍﻭ ﷲﺍ ﻡﺍﺭ ﻲﺘﻘﻄﻨﻣ
 ﰲ ﻢﻋﺎﻄﳌﺍ ﻢﻈﻌﻣ ﴫﺘﻘﺗﻭ .ﻪﺣﺎﺤﺻﺇﻭ ﺀﺍﺬﻐﻟﺍ ﺔﻣﻼﺳ ﻝﻮﺣ ﺐﻳﺭﺪﺗ ﻱﺃ ﺍﻮ ﹼﻘﻠﺘﻳ ﱂ ﻢﻬﻨﻣ %63.4 ﻥﺃﻭ ،￯ﺮﺧﺃ ﻢﻋﺎﻄﻣ
 ﻪﺘﻣﻼﺳﻭ ﺀﺍﺬﻐﻟﺍ ﺡﺎﺤﺻﻹ ﺔﻴﺳﺎﺳﻷﺍ ﻁﻭﴩﻟﺍ ﻢﻋﺎﻄﳌﺍ ﺪﻘﺘﻔﺗﻭ .ﺪﺣﺍﻭ ﻞﻣﺎﻋ ﲆﻋ ﻥﺪﳌﺍﻭ ￯ﺮﻘﻟﺍﻭ ﲔﺌﺟﻼﻟﺍ ﺕﲈﻴﳐ
 ﻦﻋ  ﹼﻢ ﹸﻨ ﹶﺗ  ﺕﺎﺳﺭﺎﳑ  ﲔﻠﻣﺎﻌﻟﺍ  ﻢﻈﻌﻣ  ￯ﺪﻟﻭ  .ﺎﻬﻀﻌﺑ  ﰲ  ﻒﻴﻈﻨﺘﻟﺍ  ﺩﺍﻮﻣﻭ  ﺕﻻﺎﳊﺍ  ﻢﻈﻌﻣ  ﰲ  ﻦﺧﺎﺴﻟﺍ  ﺀﺎﳌﺍ  ﺮﻓﺍﻮﺗ  ﻞﺜﻣ
 ﻝﻭﺍﺪﺗ ﲑـﻳﺎﻌﻣﻭ ﺕﺎﺳﺭﺎﳑ ﲔﺴﺤﺘﻟ ﺎﻬﻴﻓ ﲔﻠﻣﺎﻌﻟﺍﻭ ﻢﻋﺎﻄﳌﺍ ﻲﻜﻟﺎﻣ ﺐﻳﺭﺪﺘﻟ ﺔﻤﺋﺎﻗ ﺔﺟﺎﳊﺍﻭ .ﺔﻴﺼﺨﺸﻟﺍ ﺔﻓﺎﻈﻨﻟﺍ ﺀﻮﺳ
.ﻡﺎﻌﻄﻟﺍ
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Introduction
Food contamination in restaurants results 
from proliferation of microbes at unsafe 
temperatures, handling by infected persons 
who practice unsanitary habits and direct 
exposure to microbes that cause the disease 
[1]. Good sanitation practices in restaurants 
are important not only to reduce direct and 
cross-contamination of food but also to 
increase the morale and efficiency of work-
ers and to satisfy the customers from an 
aesthetic point of view [2]. 
Food-handlers need proper hygiene 
practices concerning cleanliness of hands 
and work clothes and correct methods of 
handling food and utensils. They must not 
smoke cigarettes while preparing or serv-
ing food [3] or work in any area of a food 
service establishment while infected with 
any communicable disease [4]. Training 
the staff on the principles of handling food 
in all its stages is important [5]. It has been 
reported that most outbreaks of foodborne 
diseases result from faulty food handling 
practices [6,7]. For example, improper food 
handling practices have contributed to ap-
proximately 97% of foodborne illnesses in 
homes and food-service establishments in 
the United States of America [8]. 
In order to decrease foodborne illness it 
is essential to gain an understanding of the 
prevailing food safety practices, beliefs and 
knowledge of food-handlers [9]. This paper 
presents data on food-handlers’ beliefs about 
food safety and their self-reported practices 
in restaurants in the Ramallah and Al-Bireh 
district in Palestine, and the extent to which 
the workers are complying with theِ  sound 
principles of food-handling in all its stages.
Methods
The fieldwork ran from December 2004 to 
March 2005. The study included all 236 res-
taurants in Ramallah and Al-Bireh district. 
The sample was 202 (85.6%) restaurants, 
as 34 (14.4%) refused to participate. Each 
restaurant was visited, some at a mutu-
ally agreed time and others without prior 
warning, and all available food-handlers, 
including managers, were interviewed to 
complete the questionnaire. A food-handler 
was defined as “any person involved in a 
food business who handles or prepares food 
whether open (unwrapped) or packaged 
(food includes drink and ice)” [10]. A total 
of 308 workers were recruited in restaurants 
in the following localities: 243 (78.8%) in 
Ramallah and Al-Bireh cities, 53 (17.2%) 
in villages and towns, and 12 (3.9%) in 
refugee camps.
Two semi-structured questionnaires 
were prepared. The first was for food-
handlers and the second was for field obser-
vations. Pilot field visits were conducted in 5 
restaurants and 8 workers were interviewed, 
and some modifications were made to the 
questionnaires. The workers’ questionnaire 
contained personal questions including age 
and years of experience, daily practices of 
handling foods, work clothes and hygiene, 
training and instructions received, as well as 
questions about insects and rodents present 
and the general cleanliness of the restau-
rant. Participants were assured that their 
responses would be kept in the strictest 
confidence and would remain anonymous. 
All the questionnaires were completed and 
returned during the visit. This method of 
data collection ensured that the question-
naires were filled out; the participants did 
not look information up, were able to an-
swer the questions in their work environ-
ment, were able to ask the researcher if they 
had any queries and could be reassured that 
other employees/employers would not have 
access to their responses [11]. 
The second questionnaire was for field 
observations about food handling and gen-
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eral hygiene in the restaurants, such as the 
cleanliness of workers’ hands and nails and 
cleanliness of the kitchen and service rooms 
and the food storage areas. 
Data obtained from the workers’ ques-
tionnaire were coded and entered into com-
puter using SPSS, version 12. The data 
were analysed and cross-tabulated. The 
chi-squared test was used for statistical 
analysis.
Results
Selected characteristics of food-
handlers in restaurants
Of the 308 food-handlers, 43.5% were aged 
19–29 years (Table 1). The youngest was 
14 years and the oldest was 70 years, with a 
mean of 31.6 years. The level of education 
was low among workers in the restaurants 
(Table 1).
A high proportion of workers (124, 
40.3%) reported working for the first time 
in restaurants, and 43 (34.7%) of these had 
experience of 1 year or less (Table 2). When 
asked about the training they received dur-
ing their work in restaurants, only 37.6% 
of the food-handlers reported that they had 
received training. Most of them believed 
that just working in the restaurant consti-
tuted training. 
Most of the food-handlers in restaurants 
worked in the cities, and this was propor-
tional to the number of restaurants in the 
cities. Most of the restaurants in the villages 
and towns had a small surface area with a 
small number of food-handlers (Table 3). 
In refugee camps, 63.6% of restaurants had 
only 1 food-handler who was usually the 
owner of the restaurant, and most of the 
restaurants with more than 2 food-handlers 
were found in the cities. 
Practices, health and personal 
hygiene of food-handlers in the 
restaurants
Hand-washing
Most food-handlers reported that they al-
ways washed their hands before starting 
work, when moving between work with 
unready and ready foods, and after using 
the toilet; only 10.5% reported never wash-
ing their hands. Regarding the way that the 
food-handlers washed their hands, 22.1% 
reported washing their hands with water 
only and 76.5% reported washing their 
hands with water and soap. This contradicts 
what was observed during the fieldwork, 
where cleaning materials were not avail-
able near the hand-washing sinks of the 
kitchens (14.2% of restaurants) and toilets 
(37.3%). When asked about hand-washing 
after coughing and sneezing, 68.0% of the 
food-handlers reported that they always 
washed their hands and 21.6% that they 
sometimes did. 
Smoking
A “no smoking” sign was found in only 2 of 
the 202 surveyed restaurants. Over half of 
the food-handlers were smokers (170/306, 
55.6%). Out of these, 149 (87.6%) reported 
that they did not smoke while preparing and 
serving food. However, a number of food-
Table 1 Distribution of food-handlers by age 
and education level
Variable No. %
Age (years)
14–18 17 5.5
19–29 134 43.5
30–39 89 28.9
40+ 68 22.1
Education levela
Preparatory or less 130 42.3
Secondary 119 38.8
Post-secondary 58 18.9
Total 308 100.0
aData missing for 1 food-handler.
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handlers who said they did not smoke were 
observed smoking by fieldworkers, suggest-
ing that the percentage of food-handlers who 
smoke while working was under-reported. 
Some of the smokers (12, 7.1%) mentioned 
that they sometimes smoked while work-
ing, and 8 (4.7%) admitted that they always 
smoked while preparing and serving food. 
Food handlers’ health during food handling
When food-handlers were asked how they 
behaved when they had a health problem 
such as influenza, 172 (56.0%) reported 
that they left work during sickness, while 
76 (24.8%) reported that they sometimes 
took leave, and 54 (17.6%) said that they 
never took leave under any circumstances 
(5 answers were inapplicable). Regarding 
the reasons for taking leave, 51.5% reported 
that it was to rest during sickness and 36.7% 
to avoid infecting others and only 1.5% to 
avoid contaminating the food (10.3% had 
other reasons). Most of those who reported 
that they never left said it was because they 
could not leave the restaurant, and 11.5% 
reported that they were not allowed by the 
employer to take leave.
Workwear
When asked about the availability of work-
wear and their adherence to wearing it, 
aprons were available for 252/307 (82.1%), 
haircovers for 171 (55.7%), gloves for 200 
 (65.1%) and aprons, haircovers and gloves 
for 136 (44.3%).
Personal hygiene of the food-handlers
Some of the personal hygiene practices 
reported by the food-handlers are summa-
rized in Table 4. Most of the food-handlers 
did not wear necklaces, while 46 (15.0%) 
and 40 (13.1%) said that they wore rings 
and kept long nails during work, always or 
sometimes, respectively.
Workers’ reports of infestation
Food-handlers were asked if rodents or 
insects such as cockroaches were present 
in the restaurant: 66 (21.6%) reported that 
rodents or insects were sometimes seen in 
Table 2 Distribution of food-handlers by years of experience
Years of 
experience
Food-handlers who worked in 
restaurants for the first time
Food-handlers who had
worked in restaurants beforea
Totala
No. % No. % No. %
≤ 1 43 34.7 4 3.1 47 18.6
2–3 30 24.2 6 4.7 36 14.3
> 3 51 41.1 118 92.2 169 67.1
Total 124 100.0 128 100.0 252 100.0
aData on years of experience missing for 56 food-handlers.
Table 3 Distribution of restaurants by locality and number of food-handlers
Locality No. of food-handlers in restaurant
1 2 3 4–6 7+ Total
No. % No. % No. % No. % No. % No. %
City 18 12.5 51 35.4 23 16.0 36 25.0 16 11.1 144 100.0
Town or village 16 34.0 18 38.3 11 23.4 2 4.3 0 0.0 47 100.0
Camp 7 63.6 4 36.4 0 0.0 0 0.0 0 0.0 11 100.0
Total 41 20.3 73 36.1 34 16.8 38 18.8 16 7.9 202 100.0
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the restaurant and 240 (78.4%) said they 
were not.
Discussion
Almost 73% of the restaurants in villages 
and towns had only 1 or 2 food-handlers, 
whereas in the cities 52.1% of the restau-
rants had 3 or more food-handlers. This may 
be attributed to the diversity of meals served 
in the city restaurants, which require a vari-
ety of experiences with food preparation on 
the one hand and food serving and meeting 
the requirements of customers on the other. 
Most of the food-handlers in the restau-
rants we surveyed were young people with 
a low level of education. Many (40.4%) 
were working in that restaurant for the first 
time. Most of the food-handlers who had 
gained experience from working in other 
restaurants had worked there for more than 
3 years. 
In spite of having some years of ex-
perience, 62.4% of the food-handlers in 
restaurants had never received any training 
about personal hygiene. Owners and man-
agers of restaurants themselves may lack 
basic knowledge about food sanitation and 
safety, and it should be the role of the health 
inspectors from the Ministry of Health to 
improve safety and sanitation awareness 
among food-handlers, restaurant owners 
and managers. However, there are no ex-
plicit national requirements and standards 
for food safety legislation or guidelines. 
The absence of a special area for the 
food-handlers in most of the restaurants 
encouraged them to smoke in areas of food 
preparation, as they spend most of their 
working time there. Smoking transfers con-
taminants from mouth to hands and ciga-
rettes emit particles that contribute to food 
contamination [12]. A “no smoking” sign 
was found in only 2 restaurants, although 
smoking is not allowed in public places 
according to Palestinian environmental law 
[13]. A study conducted in the United States 
of America found that the amount of indoor 
air contamination in restaurants that are free 
of smoke is 84% less than that in restaurants 
where smoking is allowed [14]. In addi-
tion, the percentage of mortality from lung 
cancer among food-handlers in restaurants 
where smoking is allowed is 50% higher 
Table 4 Practices of food-handlers in restaurants concerning use of workwear (when available) 
and self-cleanliness 
Practice Frequency of practice
Always Sometimes Never
No. % No. % No. %
Workwear practicea
Wear apron (n = 252) 166 65.9 63 25.0 23 9.1
Wear haircover (n = 171) 105 61.4 43 25.1 23 13.5
Wear gloves (n = 199) 94 47.2 88 44.2 17 8.5
Wear apron, haircover and gloves 
(n = 136) 55 40.4 9 6.6 1 0.7
Other practices
Wear necklace during work (n = 307) 18 5.9 5 1.6 284 92.5
Wear ring during work (n = 307) 41 13.4 5 1.6 261 85.0
Have long nails during work (n = 307) 14 4.6 26 8.5 267 87.0
aFor those reporting availability of workwear.
n = number of responses to item.
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than in other people, due to passive smok-
ing and the absence of a smoking policy 
that protects nonsmokers from exposure to 
passive smoking [15,16]. 
Another factor that contributes to food 
contamination in restaurants is food han-
dling by workers while sick. Microbes can 
be transmitted to food from dirty hands and 
from sneezing and coughing unless precau-
tions are taken [17]. Although Palestinian 
labour law requires employers to pay food-
handlers a full sick-leave at the employer’s 
expense for up to 14 days and to pay half the 
wage for another 14 days [18], the general 
economic situation in Palestine is difficult 
and food-handlers may fear loss of wages 
in case of sick leave. 
Availability of haircovers and gloves 
in this study was low. Food-handlers and 
restaurant owners may not know about the 
importance of workwear, and owners may 
not want the expense of providing such 
equipment. Food-handlers in restaurants 
frequently use aprons in order to keep their 
clothes clean, but even when aprons were 
available, food-handlers did not always 
wear them. Proper workwear is also an im-
portant factor for preventing contamination 
by disease and for giving customers a sense 
of security and satisfaction. 
Cleaning materials were absent near the 
hand-washing sinks of the kitchen and toi-
lets (14.2% and 37.3% respectively). Hands 
should be washed according to good hy-
giene practices in order to reduce the risk of 
food contamination, and water should come 
from a safe source, both hot and cold, and 
with appropriate pressure. Toilets and hand-
washing facilities should be convenient, 
accessible, well-designed and appropriately 
installed. The absence of hot water in many 
of the restaurants, which is necessary for 
proper hand-washing and sanitizing of food 
equipment and utensils, contributes to the 
risk of food contamination [19]. 
The food-handlers reported that they 
sometimes or always detected insects and 
rodents in the restaurants. Restaurants 
should have no detectable presence of in-
sects, rodents, birds, turtles or other ani-
mals, and openings to the outside air should 
be protected. A favourable environment for 
insect and rodent proliferation is enhanced 
by the lack of adequate buildings, storage 
areas, kitchen, water supply, sanitation and 
solid waste management facilities, as well 
as poor attitudes and practices of food-
handlers found in many of the restaurants 
in this study.
The findings of this study can be in-
terpreted in relation to a report of a high 
percentage of unacceptable food samples 
from the restaurants of Ramallah and Al-
Bireh district; 67.4%, 40.2% and 66.7% of 
samples tested had unacceptable levels of 
total aerobic count, total coliforms and fae-
cal coliforms respectively, according to the 
Palestinian and WHO standards [Ramallah 
and Al-Bireh Directorate, Environmental 
Health Division, unpublished data]. Other 
research conducted in the province of Karak 
in Jordan showed samples of diary products 
had high viable counts of coliforms and 
other contaminants which indicate serious 
faults in production hygiene, unsatisfactory 
sanitation and unsuitable storage tempera-
ture [20]. 
Conclusions and 
recommendations
The hygiene and food sanitation knowledge 
and practices of food-handlers was genen-
rally unsatisfactory among the restaurants 
surveyed. Restaurant inspections should 
ensure awareness among patrons and food-
handlers about food sanitation and safety 
in restaurants. All factors that influence the 
uniformity and reliability of routine restau-
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rant inspections by health inspectors should 
be modified. This could be achieved by 
policies and regulations designed to ensure 
periodic training, inspection and systematic 
standardization among inspection evalua-
tions. Implementation of new public health 
laws approved by the Palestinian National 
Authority legislative council is a prior-
ity. Upgrading the quality control system, 
including legislation reform, developing 
explicit guidelines, improving inspection 
and laboratory testing and taking appropri-
ate punitive or corrective measures should 
be a priority.
Training in food hygiene that embodies 
the concept of risk should be implemented 
in restaurants in order to emphasize to food-
handlers, especially those in managerial 
positions, the level of risk associated with 
their business. This training should be im-
plemented with the supervision of health 
inspectors.
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